Whether three or five dimensions are best able to explain and describe personality has been one of the major questions debated by personality researchers in recent times. The primary scales of the Eysenck Personality Profiler (EPP) and the short version (EPP-S) were examined using a sample of 400 students to determine their factor structure. Results by exploratory and confirmatory factor analysis showed that the EPP fits both a three-and five-factor structure reasonably well, while the EPP-S has a much better threefactor structure. The differences are explained in terms of the number of primary scales included by the authors in each of the tests. It is concluded that it is premature to believe that the five-factor structure provides the best description of personality.
primary personality traits at the super-factor level: either two (Extraversion and Neuroticism) for the MPI and EPI or three (Extraversion, Neuroticism, and Psychoticism) for the EPQ and EPQ-R. The EPP measures traits at both the super•factor level and the primary scale level, yielding three superfactors (Extraversion, Neuroticism, and Psychoticism) and 21 primary scales, as well as a Lie scale. The EPP-S also yields three superfactors, but based on nine primary scales. A Lie scale is also included.
The EPP has been subject to evaluative studies (Eysenck, Barrett, Wilson, & Jackson, 1992; Costa & McCrae, 1995; Jackson, Furnham, Forde, & Cotter, 2000) and has been used in a variety of studies (e.g. Furnham, Forde, & Cotter, 1998; Jackson & Corr, 1998; Jackson, Furnham, & Lawty-Jones, 1999; . Costa & McCrae (1995) are extremely critical of the three-factor structure of the EPP and conclude that a five-factor solution (the Big five) provides the best structure for it. Typically, the five-factor structure of personality comprises Extraversion, Neuroticism, Openness, Conscientiousness, and Agreeableness. However close examination of Costa and McCrae's (1995) results reveal that there is also reasonable support for a three-factor classification of the primary scales, thus possibly rendering their conclusion premature. Costa and McCrae (1995) place significant emphasis on the Practical primary scale of the EPP as evidence that a five-factor solution is superior to a three-factor solution. However Eysenck, et al. (1992) maintain that the Practical-Reflective scale has little basis for inclusion in a personality model. Costa and McCrae's study can also be criticized in that it used only 229 participants and this could be regarded as being insufficiently powerful.
The EPP-S has received very little coverage to date in the literature. Eysenck, Wilson, and Jackson (1997) explain their choice of the nine scales from the original 21: "The present shortened version of the EPP was produced because the original version was found too lengthy for some situations where a quicker turnaround was preferred. Also the large number of traits, while advantageous where detailed and expert consideration was possible, imposed a great load on the person analyzing the data, and it was felt that a shorter inventory, containing just three scales for each major variable, plus a Lie scale, would give sufficient information for most purposes, particularly if the traits selected were felt to be particularly important for research and applied purposes" (p. 9).
The aim of the present study is to re-examine the factor structure of the EPP and the EPP-S. By this means, we intend to examine whether a selection of scales specifically chosen to represent a reasonably full description of personality (the EPP), or those specifically chosen to be important for research and applied purposes (i.e. the EPP-S), has a more typical Eysenckian three-factor structure than Big five structure.
METHOD

Participants
A total of 400 first year undergraduates completed the EPP as part of an undergraduate course (27.5% were male and 72.5% were female). One rule of thumb is that 400 participants is well above the minimum necessary for providing a reliable solution (Gorsuch, 1974; Hahn & Comrey, 1994; Kline, 1994) . Nearly two-thirds (65%) of the respondents were under the age of twenty, 27.3% were in their twenties, 5.5% were in their thirties, and the remaining 2.3% were in their forties or fifties.
Questionnaires
The Eysenck Personality Profiler (EPP; Eysenck & Wilson, 1991 ) is a 440-item questionnaire measuring 21 primary scales and three personality super-factors. Each item requires a response on a three point scale: "yes," "no," or "can't decide." In addition to the above scales, there is also a 20-item Lie scale. Table 1 reports the names and definitions of the primary scales and identifies which scales are included in the EPP-S. An example item from each scale is also presented.
Results
Means and standard deviations of the scales are shown in Table 2 . In general, Cronbach's alpha for each of the scales is satisfactory, although the Dogmatic scale and the Expressive scale have less satisfactory alphas of 0.57, and 0.54 respectively.
We used exploratory factor analysis to investigate the structure of the EPP. Maximum likelihood analysis with varimax rotation was used to obtain three and five-factor orthogonal solutions of the EPP. A three-factor solution explains 58% of the variance, and a five-factor explains 69% of the variance. Five-factors had eigenvalues greater than 1. A scree slope analysis suggests that the greatest gradient change occurred at four factors. χ 2 tests of both the three and five-factor solutions were significant (χ 2 = 515, df = 150, p < .001, and χ 2 = 280, df = 115, p < .001 respectively). With regard to the three-factor solution, factor 1 is Neuroticism, factor 2 is Extraversion and factor 3 is Psychoticism. With regard to the five-factor solution, and if popular five-factor terminology is adopted, factor 1 is Neuroticism, factor 2 is Extraversion, factor 3 is Conscientiousness, factor 4 is Agreeableness, and factor 5 is Openness. The factor loadings of the five-factor solution tend to be higher than the three-factor solution.
Maximum likelihood analysis with varimax rotation was also used to obtain threeand five-factor orthogonal solutions to the EPP-S (see Table 4 ). The three-and fivefactor solutions explained 74% and 87% of the variance respectively. A scree slope E1 -E3, N1 -N3 and P1 -P3 together with the Lie scale are used in the EPP-S. The classification of primary factors into superfactors follows the system outlined in the EPP manual. As a child were you ever cheeky to your parents? Table 2 Means and Standard Deviations of the Eysenck Personality Profiler analysis would suggest that the greatest gradient change would occur at three factors, and there are three factors with eigenvalues greater than 1. A χ 2 test of the three-factor solution was significant for a three-factor solution (χ 2 = 35, df = 12, p <.001), and for a four-factor solution, but was not significant for a five-factor solution. With regard to the three-factor solution, factor 1 is Neuroticism, factor 2 is Psychoticism and factor 3 is Extraversion. The five-factor solution seems less easy to label in terms Costa and McCrae's (1995) "Big Five" terminology.
Oblique rotational methods resulted in almost identical solutions to those of the orthogonal rotation method reported in this study.
We then used confirmatory factor analysis, by means of structural equation modeling, to determine the goodness of fit of various previously conceived models to our data (see Table 5 ). We compared the three-factor model proposed by Eysenck et al. (1992) in which N7: Obsessiveness and P7: Practical were omitted, the three-factor model proposed by the EPP Manual, the three-factor EPP-S model proposed by Eysenck, Wilson, & Jackson (1997) , and the five-factor validimax solution obtained by Costa & McCrae (1995) . In our confirmatory factor analysis, we used five different goodness of fit measures, which each have specific advantages and disadvantages. The χ 2 goodness of fit is widely quoted, but one assumption is that the variables are normally distributed and the EPP variables are not. Moreover, the χ 2 test is sensitive to sample size with large samples tending to lead to rejection of otherwise satisfactory models. All models show a relatively poor goodness of fit using the χ 2 test. The Goodness of Fit Index (GFI) measures how much better the model fits the data compared with no model at all.
The EPP-S model fits the nine primary scales reasonably well (GFI = .86), whereas the other models are poorer (all between .6 and .7). The Adjusted Goodness of Fit Index (AGFI) is similar to the GFI but takes into account the degrees of freedom and thereby rewards simpler models. Again the EPP-S model is best (AGFI = .73), whereas all the other models are poorer and similar (around .6). The Root Mean Square Error of Approximation (RMSEA) is a different kind of measure that concentrates on how precisely the model fits the data, and none of the proposed solutions showed a good fit.
DISCUSSION
It is difficult to choose between the three and five-factor solutions of the EPP using exploratory or confirmatory factor analysis. Overall, exploratory factor analysis suggests that the three-factor solution has the advantage of parsimony, and would seem to be as interpretable as the five-factor solution. However, the five-factor solution does explain a greater percentage of variance and the χ 2 is significant suggesting that the fivefactors are useful. Moreover, five-factors is exactly the number of factors with eigenvalues greater than 1.
In contrast, the three-factor solution is superior with regard to the EPP-S, primarily because there are only three-factors with eigenvalues above 1 and the factor loading matrix is very interpretable. Nevertheless, χ 2 was significant for a four factor solution, but not for a five-factor solution, suggesting that the five-factor structure provides the upper limit to the number of factors that can be extracted.
Goodness of fit measures derived from confirmatory factor analysis supported the EPP-S solution most of all, but in general found very few differences in goodness of fit between three-and five-factor solutions. All models suggest the need for improvement, which may result from adding more paths and possibly error covariances. In the absence of theory, however, it is unwise to use structural equation modeling for major model improvements.
While the factor clarity of the EPP-S seems to be an improvement over the EPP in terms of identifying a clear three-factor solution, it is interesting to determine if the EPP-S is satisfactory in providing a complete description of personality. Practical has a Costa & McCrae (1995) factor all to itself in the five-factor EPP model, and is excluded from the EPP-S. Is Practical (or, its opposite, Openness) a scale of personality? Eysenck et al (1992) claim that it is not and that it can be safely excluded from a model of personality, but Costa and McCrae (1995) say that it is an important scale and that more scales of this type should be included in the measure.
Practical is defined in the following way by Eysenck and Wilson (1991) : Low scorers are inclined to be interested in ideas, abstractions, philosophical questions, discussions, speculations, and knowledge for the sake of knowledge; that is, generally thoughtful in the literal sense of the word and introspective. High scorers are inclined to be practical, are interested in doing things rather than thinking about them and tend to be impatient with ivory tower theorizing.
Practical is therefore a scale about interests and perhaps intellect and therefore seems relatively different to personality. Ferguson and Patterson (1998) , using a combination of confirmatory factor analysis and hierarchical multiple regression, concluded that Openness was not related to personality, since it was primarily associated with problem solving. Moreover, McKenzie (1998) also suggests Openness is a major weakness in the five-factor model. He concludes that there is no evidence to support an Openness factor in a further analysis of 16PF data.
The scales of Manipulativeness, Aggression, and Dogmatism which make a separate factor in the five-factor solution of the EPP are also excluded from the EPP-S. Eysenck et al. (1992) reported that these scales had relatively low alpha reliabilities (especially Dogmatism and Manipulativeness). Low reliabilities for Dogmatism and Manipulativeness are also found in this study. Together with their general lack of theoretical relevance , it seems that the case for their inclusion within a model of personality is not completely sound. By excluding these scales, the case for the threefactor model becomes much stronger.
The results of this study suggest that neither the Giant three nor Big five models of personality are particularly better at explaining the structure of the EPP. It may be that there are more scales in the EPP than are required to fit Eysenck's three-factor model of personality, but that there are not enough Practical or Openness scales for a complete five-factor description of personality. The EPP-S is a reduced version of the EPP and follows the three-factor theory of personality more closely, but at the same time it seems that the deliberate exclusion of primary scales by the authors, on the basis of their presumed lack of importance, may mean that a full description of personality is not obtained. On the basis of their study, Costa and McCrae (1995) suggest that Eysenckians need to move towards the five-factor model. However, this study together with other studies (e.g. Jackson et al, 2000) provides more evidence that this is not the case. 
NOTES
